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(54) TiUc: A DIAPHRAGM VALVE 

(57) Abstract 

A diaphragm valve for the 
water intake in irrigation sys- 
tems or similar comprises a hol- 
low body (1) having a port (la) 
to connect a hydraulic or pneu- 
matic system to the interior of 
the body of the valve and at least 
one ventilation opening through 
a side wall or walls of the body 
from the exterior to the interior 
of the valve. A diaphragm (7) is 
movably mounted within the in- 
terior of the body and normally 
closes the porL There is a bleed 
aperture through the diaphragm 
around the guide member (10) 
to a cavity (12) behind the di- 
aphragm. When the pressure on 
the port side of the diaphragm 
falls below the external pressure, 
the diaphragm will move away 
from the port to open the port 
to fluid entering the interior of 
the body of the valve through the 
side walKs) of the body of the 
valve, and the diaphragm will 
move to close the port when the 
pressure on the port side of the 
diaphragm is equalised whith the 

external pressure. Preferably the diaphragm comprises a thin flexible annular skirt (7c) extending from the periphery of the diaphragm with 
ihc distal edge of the skin retained in an annular recess (8) around the cavity behind the diaphragm to movably mount the diaphragm within 
the interior of the Ixxly of the valve so that the diaphragm moves by flexing and/or folding of the skin. 
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A DIAPHRAGM VALVE 



FIELD OF INVENTION 



5 The present invenUon comprises a diaphragm valve, particularly suitable for irrigation 
applications. 



BACKGROUND OF INVENTION 

Diaphragm valves of various types are used in various applications. Various designs 
and constructions for such diaphragm valves are known, which are generally relatively 
complicated multipart valves. 



SUMMARY OF INVENTION 

The present invention provides an improved or at least alternative form of diaphragm 
valve. 



In broad terms the InvenOon comprises a diaphragm valve comprising a hollow body 
20 having an ouUet port to connect a hydraulic or pneumatic system to the Interior of the 
body of the valve and at least one inlet port to the interior of the body of the valve, and 
a diaphragm movably mounted within the Interior of the body and normally closing 
said outlet port with a cavity behind the diaphragm and a bleed aperture through the 
diaphragm from said oudet port Into the cavity behind the diaphragm, such that when 
25 the pressure on the outlet side of the diaphragm falls below the pressure on the inlet 
side or the diaphragm, the diaphragm will move away from the outlet port to open the 
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port lo fluid entering the interior of the body of the valve through the tnlei porUsi and 
will move to close the outlet port when the pressure on the outlet side of the 
diaphragm is equalised with the pressure on the inlet port side of the diaphragm. 

5 Preferably the diaphragm component includes a thin flexible annular skirt extending 
from the periphery of the diaphragm with the distal edge of the skirt retained in an 
annular recess around the cavity behind the diaphragm to movably mount the 
diaphragm within the interior of the body so that the diaphragm moves by flexing 
and/or folding of the skirt. 

10 

Preferably the skirt is integrally formed with a major part of the body of the diaphragm 
by injection moulding from a plastics material. 

The diaphragm valve of the invention is of a simple and robust construction and may 
1 5 be formed entirely from plastic moulded components, although parts of the diaphragm 
valve of the invention may also be formed from metal by casting for example, 
particularly for larger sizes of valves of the invention. 

Diaphragm valves of the invention are particularly suitable for use in irrigation systems 
20 or similar where water is drawn from a reservoir or. stream. The valves of the 
invention will give reliable long term performance in such demanding applications. 
The valves of the invention are suitable for other applications also however, and are 
not limited to irrigation or like applications. 
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BRIEF DESCRIPTION OF DRAWINGS 



The accompanying drawings show preferred forms of diaphragm vaJves of the 
invention, by way of example and without intending to be limiting. In the drawings: 

Figure 1 shows a first preferred form valve assembled. 

Figure 2 is a cross-sectional view through the preferred form valve of Figure 1 along 
line A-A of Figure 1 and showing the diaphragm of the valve closing the valve port. 

Figure 3 is a cross-sectional view similar to Figure 2. through the preferred form valve 
of Figure l . but showing the diaphragm moved away from its normal position to open 
the valve port to the exterior of the valve, and 



15 Figure 4 is a cross-sectional view through a second preferred form of valve of the 
invention. 

DETAILED DESCRIPTION OF PREFERRED FORM 

20 The body of the first preferred form valve comprises a main body component 1 and an 
end cap 2 which when the valve is assembled closes the otherwise open end of the 
main body component 1 . The end cap threads on to the threaded annular end 4 of the 
main body component 1 . 

25 The main body component 1 has a hollow interior and an outlet port by which the 
diaphragm valve may be connected to a pipe system. In the first preferred form valve 
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the outlet port is formed by an aperture 5 through the end of the main body 
component 1 opposite the end cap 2. The aperture 5 Is internally threaded so that the 
valve may be threaded onto the end of a pipe such as that Indicated in broken lines at 
6 in Figure 3, forming part of the pipe system, so that the interior of the pipe 
5 communicates through the outlet port 5 and into the Interior of the valve. Around the 
pipe connection aperture or port 5 the body of the valve may be hexagonally shaped 
with flats la to enable the valve to be tightened on to the threaded end of a pipe with 
a spanner for example. This is not essential as in smaller versions of the valve hand 
tightening alone may be sufficient. 

10 

A circular wall 5a depends from the pipe connection port into the interior of the valve 
as shown, to form a valve seat. The diaphragm 7 is mounted within the mterior of the 
valve. In the preferred form the diaphragm is generally circular, and comprises a thin 
annular skirt 7a which extends from the periphery of the side walls 7b of the preferred 
1 5 form diaphragm as shown. The distal edge 7c of the skirt 7a is retained in an annular 
recess 8 in the end cap 2 as shown. 

The skirt 7a is a thin, flexible skirt which can flex and fold to allow the diaphragm to 
move between the position shown in Figure 2 where the diaphragm seals against the 

20 circular wall 5 to close the outlet port, and the position shown In Figure 3 where the 
diaphragm 7 has moved towards the end cap 2 to open the port 5. As the diaphragm 
moves to its open position as shown in Figure 3. the thin flexible skirt 7a of the 
diaphragm flexes and folds to the shape shown in Figure 3. In the preferred form valve 
shovm in the drawings the front face of the diaphragm 7 is shaped as indicated at 7e 

25 to engage the lower edges of the port walls 5a when the diaphragm closes the outlet 
port. 
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The diaphragm is a separately moulded plastic component which is simply fitieri lo the 
cap 2 so thai the edge 7c of the skirt of the diaphragm enters into the annular recess 
8 In the cap and the diaphragm is not secured by screws or clamps or similar. This 
provides for easy assembly and a simple construction and moreover it has been found 
5 that the diaphragm will effectively seal for both vacuum and pressure up to relatively 
high pressures. 

The diaphragm valve of Figures I to 3 is suitable for use in irrigation systems or 
similar where water is drawn from a reservoir or stream for example by a pump. A 

10 pipe from the intake of the pump is connected to the diaphragm vaJve which is 
immersed in the water supply to enable water to be drawn into the pump through the 
valve. In the valve of Figures 1 to 3 inlet apertures are formed through the side walls 
of the body of the valve to the interior, and in the preferred form shown these comprise 
a number of slots 18 arranged radially around the side walls of the main body 

15 component 1 as shown. 

The preferred form valve of Figure 4 is intended to be connected in series in a pipe 
system. In this form an inlet port 20 is provided on the other side of the main body 
component I of the valve. In Figure 4 the same reference numerals used in Figures 
20 1 to 3 indicate the same components of the valve. The main body component is 
formed as shown lo defme a circular valve seat 5a. similar to that formed by the 
circular wall 5a of the valve of Figures 1 to 3. In Figure 4 arrow E indicates the 
direction of fluid flow through the vaJve (when the valve is opened). 

25 In the preferred forms the diaphragm 7 including the integral skirt 7a are formed from 
a softer plastics material and the diaphragm has side walls 7b and an annular flange 
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7d. and a ring 16 of a harder material such as a harder plastics maieriaJ is capiured 
around the side walls 7b of the diaphragm as shown. Aii annular member 17 
surrounding the diaphragm is iltted within the main body of the valve, and is retained 
in place when the cap 2 is screwed home. As the diaphragm moves during opening 
5 and closing in normal operation of the valve, the plastic ring 16 around the side walls 
of the diaphragm slides within the annular member 1 7. which helps to locate and guide 
movement of the diaphragm. In an alternative arrangement the annular member 17 
may be integrally formed as part of the body of the diaphragm as an integral zone in 
the side wall of the diaphragm for example, if production techniques allow. 

10 

Preferably the annular member 17 has a top edge shape which slopes down towards 
the cap 2 from its inner circumference which improves the fluid flow and minimises 
flow direction change disruption through the valve when the diaphragm is in the open 
position. 

15 

Preferably the annular member 1 7 has a series of holes 1 7a extending from the shaped 
lop edge of the member 17 through the member 17 towards the outer surface 7a of the 
diaphragm. The holes 17a are preferably equi-spaced around the member 17. These 
holes 17a allow the diaphragm valve to be self cleaning by allowing a How of fluid to 

20 be carried over the flexible skirt 7a of the diaphragm and out through the gap between 
the annular member 17 and the support ring 16. as indicated by arrows D in Figure 
3. at a velocity sufficient to ensure that any material being carried by the fluid is not 
able to settle out and cause the valve to malfunction. This feature is particularly useful 
when the valve is used with fluids that contain a significant burden of heavy materials. 

25 In the first preferred form valve of Figures 1 to 3 these holes are vertical and aligned 
with the external slots 18 of the body 1 . 
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A guide member 10 extends centrally from the cap 2 througii an aperture 1 \ in the 
centre of the diaphragm 7 and towards the outlet port 5. The guide member 10 may 
be formed as a separate component from the cap 2 and threaded or otherwise 
connected to the cap as indicated at 14. The aperture through the centre of the 
5 diaphragm around the guide member 10 is slightly larger than the diameter of the 
member 10 and forms a bleed aperture through the diaphragm from the outlet port 5 
to the cavity or space 1 2 behind the diaphragm, between the rear side of the diaphragm 
and the cap 2. The guide member 10 is not essential but is preferred to ensure 
reliable operation of the diaphragm. In the preferred form the guide member 1 0 has 
10 a cruciform shape in cross-section. 

Preferably a spring 1 9 is positioned between the cap 2 and the diaphragm to aid skirt 
7a in closing the diaphragm. The spring 19 is not essential but can be used to ensure 
reliable operation of the diaphragm. 

15 

In operation, if the pressure at the outlet port 5 falls ie there is a relative vacuum in 
the pipe system to which the valve is connected, produced by a pump for example, 
there will also be a reduction in pressure via the bleed aperture 1 1 through the 
diaphragm in the cavity 12 behind the diaphragm, and relative to the exterior of the 

20 valve in the valve of Figures 1 to 3 or relative to the inlet port 20 in the valve of Figure 
4. This relative pressuj ^ imbalanc e will cause the diaphragm 7 to move towards the 
cap 2. from the position shown in Figure 2 to that shown in Figure 3. thus opening the 
outlet port 5 to the interior of the valve to allow fluid to pass through the slots 18 in 
the side walls of the coupling body I and through the outlet port 5. as indicated by 

25 arrows C in Figure 3. The shaped top of the annular member 17 causes the fluid to 
operate against the top surface of the diaphragm 7 thereby causing the diaphragm to 
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1 

move towards the cap 2 further, and increasing the fluid flow through the valve. 
Subsequently the natural resilience of the thin flexible skirt 7a of the diaphragm 
together with the spring 19 will cause the diaphragm to pop or spring back to its 
original position shown in Figure 2 to close the port 5. The operation of the valve of 
5 Figure 4 is identical, except that Quid enters the valve through inlet port 20. 

As stated, preferably the diaphragm 7 is formed as a single injection moulded plastics 
component comprising the main body 7 of the diaphragm and the thin flexible skirt 7a. 

1 0 Diaphragm valves of the invention may be formed in large and small sizes. Because 
the valve comprises relatively few components it is inherently robust and reliable in 
operation, and all of the components of the valve may be formed by injection moulding, 
or by metal casting for larger versions if desired. 

15 The foregoing describes the invention including preferred forms thereof. Alterations 
and modifications as will be obvious to those skilled in the art are intended to be 
incorporated within the scope hereof as defined in the following claims. 
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CLAIMS 

1 - A diaphragm valve comprising a hollow body havmg an outlet port to connect 

a hydraulic or pneumatic system to the interior of the body of the valve and at least 
5 one inlet port to the interior of the body of the valve, and a diaphragm movably 
mounted within the mterior of the body and normally closing said outlet port with a 
cavity behind the diaphragm and a bleed aperture through the diaphragm from said 
outlet port into the cavity behind the diaphragm, such that when the pressure on the 
outlet side of the diaphragm falls below the pressure on the inlet side of the 
1 0 diaphragm, the diaphragm will move away from the outlet port to open the port to fluid 
entenng the interior of the body of the valve through the inlet port(s) and will move to 
close the outlet port when the pressure on the outlet side of the diaphragm is equalised 
with the pressure on the inlet port side of the diaphragm. 

15 2. A diaphragm valve according to claim I wherein the diaphragm comprises a 

thin flexible annular skirt extending from the periphery of the diaphragm with the 
distal edge of the skirt retained in an annular recess around the cavity behind the 
diaphragm to movably mount the diaphragm within the interior of the body of the vaive 
so that the diaphragm moves by flexing and/or folding of the skirt. 

20 

3. A diaphragm valve according to claim 2 wherein the skirt is integrally formed 

with a major part of the body of the diaphragm by Injection moulding from a plastics 
material. 

25 4. A diaphragm valve according to claim 3 wherein the hollow body comprises 

a main body component and a cap. and said annular recess is formed in the inside face 
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of the cap so that the cavity behind the diaphragm is defined between ihc inside face 
of the cap and the diaphragm. 

5. A diaphragm valve according to claim 4. wherein a guide member extends 
5 centrally from the inside face of the end cap through the bleed aperture through the 

diaphragm. 

6. A diaphragm valve according to any one of claims 1 to 5 wherein the inlet 
port(s) comprlse(s) at least one ventilation opening through a side wail or walls of the 

10 body of the valve from the exterior to the interior of the valve. 

7. A diaphragm valve comprising a hollow body having a port to connect a 
hydraulic or pneumatic system to the interior of the body of the valve and at least one 
ventilation opening through a side wall or walls of the body from the exterior to the 

1 5 interior of the valve, a diaphragm movably mounted within the interior of the body and 
normally closing said port, and a cavity behind the diaphragm and a bleed aperture 
through the diaphragm from said port Into the cavity behind the diaphragm, such that 
when the pressure on the port side of the diaphragm falls below the external pressure, 
the diaphragm will move away from said port to open the port to fluid entering the 

20 interior of the body of the valve through the ventilation openlng(s) through the side 
waiUs) of the body of the valve, and will move to close the outlet port when the 
pressure on the port side of the diaphragm is equalised with the external pressure. 

8. A diaphragm valve substantially as shown in Figures I to 3 and described 

25 herein. 
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9. A diaphragm valve substantially as shown in Figure 4, and described herein. 
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